lfl/506448 

DT05 Rec'd PCT/PTO 0 1 SEP 2004 



SEQUENCE LISTING 

<110> Plantechno S.r.l. 
Plantechno S.r.l. 

<120> IN-SEED LYSOSOMAL ENZYMES 

<130> BW2 66R/RVP/rmp 

<150> RM2002A000115 
<151> 2002-01-03 

<160> 15 

<170> Patentln version 3.1 

<210> 1 

<211> 1551 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig_peptide 
<222> (1) . . (57) 
<223> 

<220> 

<221> CDS 

<222> (1) . . (1548) 

<223> 

<220> 

<221> mat_peptide 
<222> (58) . . () 
<223> 

<400> 1 

atg get ggc age etc aca ggt ttg ctt eta ctt cag gca gtg teg tgg 48 
Met Ala Gly Ser Leu Thr Gly Leu Leu Leu Leu Gin Ala Val Ser Trp 
-15 -10 -5 



gca tea ggt gee cgc ccc tgc ate cct aaa age ttc ggc tac age teg 96 
Ala Ser Gly Ala Arg Pro Cys lie Pro Lys Ser Phe Gly Tyr Ser Ser 
-11 5 10 

gtg gtg tgt gtc tgc aat gec aca tac tgt gac tec ttt gac ccc ccg 144 
Val Val Cys Val Cys Asn Ala Thr Tyr Cys Asp Ser Phe Asp Pro Pro 
15 20 25 

acc ttt cct gec ctt ggt acc ttc age cgc tat gag agt aca cgc agt 192 
Thr Phe Pro Ala Leu Gly Thr Phe Ser Arg Tyr Glu Ser Thr Arg Ser 
30 35 40 45 

ggg cga egg atg gag ctg agt atg ggg ccc ate cag get aat cac acg 240 
Gly Arg Arg Met Glu Leu Ser Met Gly Pro lie Gin Ala Asn His Thr 
50 55 60 



ggc aca ggc ctg eta ctg acc ctg cag cca gaa cag aag ttc cag aaa 
Gly Thr Gly Leu Leu Leu Thr Leu Gin Pro Glu Gin Lys Phe Gin Lys 
65 70 75 

gtg aag gga ttt gga ggg gec atg aca gat get get get etc aac ate 
Val Lys Gly Phe Gly Gly Ala Met Thr Asp Ala Ala Ala Leu Asn lie 
80 85 90 

ctt gee ctg tea ccc cct gee caa aat ttg eta ctt aaa teg tac ttc 
Leu Ala Leu Ser Pro Pro Ala Gin Asn Leu Leu Leu Lys Ser Tyr Phe 
95 100 105 

tct gaa gaa gga ate gga tat aac ate ate egg gta ccc atg gee age 
Ser Glu Glu Gly lie Gly Tyr Asn lie lie Arg Val Pro Met Ala Ser 
110 115 120 125 

tgt gac ttc tec ate cgc acc tac acc tat gca gac acc cct gat gat 
Cys Asp Phe Ser lie Arg Thr Tyr Thr Tyr Ala Asp Thr Pro Asp Asp 
130 ~ 135 140 

ttc cag ttg cac aac ttc age etc cca gag gaa gat acc aag etc aag 
Phe Gin Leu His Asn Phe Ser Leu Pro Glu Glu Asp Thr Lys Leu Lys 
145 150 155 

ata ccc ctg att cac cga gee ctg cag ttg gee cag cgt ccc gtt tea 
lie Pro Leu lie His Arg Ala Leu Gin Leu Ala Gin Arg Pro Val Ser 
160 165 170 

etc ctt gee age ccc tgg aca tea ccc act tgg etc aag acc aat gga 
Leu Leu Ala Ser Pro Trp Thr Ser Pro Thr Trp Leu Lys Thr Asn Gly 
175 180 185 

gcg gtg aat ggg aag ggg tea etc aag gga cag ccc gga gac ate tac 
Ala Val Asn Gly Lys Gly Ser Leu Lys Gly Gin Pro Gly Asp lie Tyr 
190 195 200 205 

cac cag acc tgg gee aga tac ttt gtg aag ttc ctg gat gee tat get 
His Gin Thr Trp Ala Arg Tyr Phe Val Lys Phe Leu Asp Ala Tyr Ala 
210 215 220 

gag cac aag tta cag ttc tgg gca gtg aca get gaa aat gag cct tct 
Glu His Lys Leu Gin Phe Trp Ala Val Thr Ala Glu Asn Glu Pro Ser 
225 230 235 

get ggg ctg ttg agt gga tac ccc ttc cag tgc ctg ggc ttc acc cct 
Ala Gly Leu Leu Ser Gly Tyr Pro Phe Gin Cys Leu Gly Phe Thr Pro 
240 245 250 

gaa cat cag cga gac ttc att gee cgt gac eta ggt cct acc etc gee 
Glu His Gin Arg Asp Phe lie Ala Arg Asp Leu Gly Pro Thr Leu Ala 
255 260 265 

aac agt act cac cac aat gtc cgc eta etc atg ctg gat gac caa cgc 
Asn Ser Thr His His Asn Val Arg Leu Leu Met Leu Asp Asp Gin Arg 
270 275 280 285 



ttg ctg ctg ccc cac tgg gca aag gtg gta ctg aca gac cca gaa gca 



Leu Leu Leu Pro His Trp Ala Lys Val Val Leu Thr Asp Pro Glu Ala 
290 295 300 



get aaa tat gtt cat ggc att get gta cat tgg tac ctg gac ttt ctg 
Ala Lys Tyr Val His Gly lie Ala Val His Trp Tyr Leu Asp Phe Leu 
305 310 315 

get cca gee aaa gee acc eta ggg gag aca cac cgc ctg ttc ccc aac 
Ala Pro Ala Lys Ala Thr Leu Gly Glu Thr His Arg Leu Phe Pro Asn 
320 325 330 

acc atg etc ttt gee tea gag gee tgt gtg ggc tec aag ttc tgg gag 
Thr Met Leu Phe Ala Ser Glu Ala Cys Val Gly Ser Lys Phe Trp Glu 
335 340 345 

cag agt gtg egg eta ggc tec tgg gat cga ggg atg cag tac age cac 
Gin Ser Val Arg Leu Gly Ser Trp Asp Arg Gly Met Gin Tyr Ser His 
350 355 360 365 

age ate ate acg aac etc ctg tac cat gtg gtc ggc tgg acc gac tgg 
Ser lie lie Thr Asn Leu Leu Tyr His Val Val Gly Trp Thr Asp Trp 
370 375 380 

aac ctt gee ctg aac ccc gaa gga gga ccc aat tgg gtg cgt aac ttt 
Asn Leu Ala Leu Asn Pro Glu Gly Gly Pro Asn Trp Val Arg Asn Phe 
385 390 395 

gtc gac agt ccc ate att gta gac ate acc aag gac acg ttt tac aaa 
Val Asp Ser Pro lie lie Val Asp lie Thr Lys Asp Thr Phe Tyr Lys 
400 405 410 

cag ccc atg ttc tac cac ctt ggc cac ttc age aag ttc att cct gag 
Gin Pro Met Phe Tyr His Leu Gly His Phe Ser Lys Phe lie Pro Glu 
415 420 425 

ggc tec cag aga gtg ggg ctg gtt gee agt cag aag aac gac ctg gac 
Gly Ser Gin Arg Val Gly Leu Val Ala Ser Gin Lys Asn Asp Leu Asp 
430 435 440 445 

gca gtg gca ctg atg cat ccc gat ggc tct get gtt gtg gtc gtg eta 
Ala Val Ala Leu Met His Pro Asp Gly Ser Ala Val Val Val Val Leu 
450 455 460 

aac cgc tec tct aag gat gtg cct ctt acc ate aag gat cct get gtg 
Asn Arg Ser Ser Lys Asp Val Pro Leu Thr lie Lys Asp Pro Ala Val 
465 470 475 

ggc ttc ctg gag aca ate tea cct ggc tac tec att cac acc tac ctg 
Gly Phe Leu Glu Thr lie Ser Pro Gly Tyr Ser lie His Thr Tyr Leu 
480 485 490 



tgg cat cgc cag tga 
Trp His Arg Gin 
495 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 
1488 



1536 



1551 



<210> 2 



<211> 516 
<212> PRT 
<213> Homo sapiens 

<400> 2 

Met Ala Gly Ser Leu Thr Gly Leu Leu Leu Leu Gin Ala Val Ser Trp 
-15 -10 -5 



Ala Ser Gly Ala Arg Pro Cys lie Pro Lys Ser Phe Gly Tyr Ser Ser 
-115 10 



Val Val Cys Val Cys Asn Ala Thr Tyr Cys Asp Ser Phe Asp Pro Pro 
15 " 20 25 



Thr Phe Pro Ala Leu Gly Thr Phe Ser Arg Tyr Glu Ser Thr Arg Ser 
30 35 40 45 



Gly Arg Arg Met Glu Leu Ser Met Gly Pro lie Gin Ala Asn His Thr 
50 55 60 



Gly Thr Gly Leu Leu Leu Thr Leu Gin Pro Glu Gin Lys Phe Gin Lys 
65 70 75 



Val Lys Gly Phe Gly Gly Ala Met Thr Asp Ala Ala Ala Leu Asn lie 
80 " 85 90 



Leu Ala Leu Ser Pro Pro Ala Gin Asn Leu Leu Leu Lys Ser Tyr Phe 
95 100 105 



Ser Glu Glu Gly lie Gly Tyr Asn lie lie Arg Val Pro Met Ala Ser 
110 115 120 125 



Cys Asp Phe Ser lie Arg Thr Tyr Thr Tyr Ala Asp Thr Pro Asp Asp 
130 135 140 



Phe Gin Leu His Asn Phe Ser Leu Pro Glu Glu Asp Thr Lys Leu Lys 
145 150 155 



lie Pro Leu lie His Arg Ala Leu Gin Leu Ala Gin Arg Pro Val Ser 
160 165 170 



Leu Leu Ala Ser Pro Trp Thr Ser Pro Thr Trp Leu Lys Thr Asn Gly 
175 180 185 



Ala Val Asn Gly Lys Gly Ser Leu Lys Gly Gin Pro Gly Asp lie Tyr 
190 195 200 205 



His Gin Thr Trp Ala Arg Tyr Phe Val Lys Phe Leu Asp Ala Tyr Ala 
210 215 220 



Glu His Lys Leu Gin Phe Trp Ala Val Thr Ala Glu Asn Glu Pro Ser 
225 " 230 235 



Ala Gly Leu Leu Ser Gly Tyr Pro Phe Gin Cys Leu Gly Phe Thr Pro 
240 245 250 



Glu His Gin Arg Asp Phe lie Ala Arg Asp Leu Gly Pro Thr Leu Ala 
255 260 265 



Asn Ser Thr His His Asn Val Arg Leu Leu Met Leu Asp Asp Gin Arg 
270 275 280 285 



Leu Leu Leu Pro His Trp Ala Lys Val Val Leu Thr Asp Pro Glu Ala 
290 295 300 



Ala Lys Tyr Val His Gly lie Ala Val His Trp Tyr Leu Asp Phe Leu 
305 310 315 



Ala Pro Ala Lys Ala Thr Leu Gly Glu Thr His Arg Leu Phe Pro Asn 
320 ~ 325 330 



Thr Met Leu Phe Ala Ser Glu Ala Cys Val Gly Ser Lys Phe Trp Glu 
335 340 345 



Gin Ser Val Arg Leu Gly Ser Trp Asp Arg Gly Met Gin Tyr Ser His 
350 355 360 365 



Ser lie lie Thr Asn Leu Leu Tyr His Val Val Gly Trp Thr Asp Trp 
370 375 380 



Asn Leu Ala Leu Asn Pro Glu Gly Gly Pro Asn Trp Val Arg Asn Phe 
385 390 395 



Val Asp Ser Pro lie lie Val Asp lie Thr Lys Asp Thr Phe Tyr Lys 
400 405 410 



Gin Pro Met Phe Tyr His Leu Gly His Phe Ser Lys Phe lie Pro Glu 
415 420 425 



Gly Ser Gin Arg Val Gly Leu Val Ala Ser Gin Lys Asn Asp Leu Asp 
430 435 440 445 



Ala Val Ala Leu Met His Pro Asp Gly Ser Ala Val Val Val Val Leu 
450 455 460 



Asn Arg Ser Ser Lys Asp Val Pro Leu Thr lie Lys Asp Pro Ala Val 
4 65 470 475 



Gly Phe Leu Glu Thr lie Ser Pro Gly Tyr Ser lie His Thr Tyr Leu 
480 485 490 



Trp His Arg Gin 
495 



<210> 


3 


<211> 


27 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


forward primer for human 




or native signal peptide 


<400> 


3 


tctagaatgg ctggcagcct cacaggt 


<210> 


4 


<211> 


33 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Reverse primer for human 


<400> 


4 



27 



gtgtggatgg acaccgtagc ggtcactctc gag 33 

<210> 5 

<211> 31 

<212> DNA • - * 

<213> Artificial Sequence 



<220> 
<223> 



forward primer for human GCB amplification excluding DNA coding f 
or native signal peptide 



<400> 5 

cccgggtgcc cgcccctgca tccctaaaag c 



31 



<210> 6 

<211> 1428 

<212> DNA 

<213> Glycine max 

<220> 

<221> promoter 

<222> (1) . . (1428) 
<223> 

<400> 6 



taaaataatc 


tatacattaa 


aaaatttgat 


tttaaaattt 


tagaaattca 


tgattttatt 


60 


tttttttacc 


agaaatccgt 


taatattgtt 


aaaatattac 


caactaattt 


ataaatttta 


120 


ttttaaggca 


attaagcatg 


tttgataaaa 


tatatatatt 


gttataaata 


cttttcaaaa 


180 


gtataaagtt 


gatgatggcg 


tggtggtaga 


ttattttagt 


tctaggttcg 


aatgcaagtt 


240 


ggtttagaca 


tttagcctta 


ttcttttttc 


taaccaaaat 


aaatgtaaat 


ggaaaacctt 


300 


taggaaaaaa 


aagaaatcaa 


aattgaaaac 


atcatccggt 


ggagtcgaga 


agcccacacc 


360 


cacgtgaccc 


aacaatatta 


aaataagagt 


ttgctctaca 


gtaaatgcga 


tactttttta 


420 


ttcaatactt 


tttccacttc 


taaaatcttg 


gagatttgca 


ccgttaacta 


attaagtgtt 


480 


atatccaacg 


gtcctaaaaa 


aacttgtgta 


ccgtgcctca 


catttcaact 


ttgcgcaccc 


540 


tagaagccgt 


ctatgtttag 


gttagtgttt 


gcaacagttg 


aagcgcatca 


ctcaggaggc 


600 


tacttggtct 


tgcttttgcg 


tcttttgttc 


aatttttcac 


gtgattttgt 


tggtgaacac 


660 


gcgtacttga 


aacttattat 


aaattacata 


attttataag 


tttcacttct 


tatataatac 


720 


ttcattcatg 


catttataat 


tttgatgaat 


aataaagagt 


ttgttaaaaa 


atatattatt 


780 


tcatataata 


tatagggttt 


agaatgccaa 


tttttaaaaa 


aagaataaaa 


aaataaatag 


840 


aataaaatcg 


aaaaaatgaa 


atgtaaaaaa 


tttgaggggg 


acaaataaaa 


tatgaaagtc 


900 


tattatttaa 


attttccatt 


agaattctat 


tttccttagt 


taatatgagc 


tagccagttg 


960 


ggagatacac 


gaaaatgtca 


tgaaacagtt 


gcatgtaggg 


aaattaatgt 


agtagaggga 


1020 


tagcaagaca 


aaaatccaag 


ccaagctagc 


tgctcacgcg 


aactcgatcc 


acacgtcctt 


1080 


tacagagttt 


caaacggatg 


aaatctgcat 


ggcatgcaac 


taaagcattg 


ttctcagctg 


1140 


ccaagtaccc 


ctcacactca 


ccaacccttt 


gtttttctcc 


ccattgcatg 


ttaactcaag 


1200 


tttatccttt 


ctttgcttct 


ggaaatttca 


caagcctcaa 


acacgtcgac 


gtccaatctt 


1260 



gtgaccaaca cggccaaaag aaaagagaat ctcatcccgt tcacacttag ccacttaaag 



ctagccaaac ggtgatcttt ctctatatat tgtagctctc taacacaacc aacactacca 



ttattcaata ttcaaacctt gctctatact acacacacta gaagaata 



1320 
1380 
1428 



<210> 7 

<211> 72 

<212> DNA 

<213> Glycine max 

<220> 

<221> sig_peptide 

<222> (1) . . (72) 
<223> 



<400> 7 

atggcttcta tcctccacta ctttttagcc ctctctcttt cttgctcttt tcttttcttc 60 
ttatccgact ca 72 



<210> 8 

<211> 1319 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig_peptide 

<222> (21) . . (116) 
<223> 



<220> 

<221> CDS 

<222> (21) . . (1310) 

<223> 

<220> 

<221> mat_peptide 

<222> (117) . . () 
<223> 



<400> 8 

aatgctgtcc ggtcaccgtg aca atg cag ctg agg aac cca gaa eta cat ctg 53 

Thr Met Gin Leu Arg Asn Pro Glu Leu His Leu 
-30 -25 

ggc tgc gcg ctt gcg ctt cgc ttc ctg gec etc gtt tec tgg gac ate 101 
Gly Cys Ala Leu Ala Leu Arg Phe Leu Ala Leu Val Ser Trp Asp lie 
-20 -15 -10 

cct ggg get aga gca ctg gac aat gga ttg gca agg acg cct acc atg 149 
Pro Gly Ala Arg Ala Leu Asp Asn Gly Leu Ala Arg Thr Pro Thr Met 
-5 -11 5 10 



ggc tgg ctg cac tgg gag cgc ttc atg tgc aac ctt gac tgc cag gaa 197 
Gly Trp Leu His Trp Glu Arg Phe Met Cys Asn Leu Asp Cys Gin Glu 
15 20 25 

gag cca gat tec tgc ate agt gag aag etc ttc atg gag atg gca gag 245 
Glu Pro Asp Ser Cys lie Ser Glu Lys Leu Phe Met Glu Met Ala Glu 
30 35 40 

etc atg gtc tea gaa ggc tgg aag gat gca ggt tat gag tac etc tgc 293 
Leu Met Val Ser Glu Gly Trp Lys Asp Ala Gly Tyr Glu Tyr Leu Cys 
45 50 55 

att gat gac tgt tgg atg get ccc caa aga gat tea gaa ggc aga ctt 341 
lie Asp Asp Cys Trp Met Ala Pro Gin Arg Asp Ser Glu Gly Arg Leu 
60 * 65 70 75 

cag gca gac cct cag cgc ttt cct cat ggg att cgc cag eta get aat 389 
Gin Ala Asp Pro Gin Arg Phe Pro His Gly lie Arg Gin Leu Ala Asn 
80 85 90 

tat gtt cac age aaa gga ctg aag eta ggg att tat gca gat gtt gga 437 
Tyr Val His Ser Lys Gly Leu Lys Leu Gly lie Tyr Ala Asp Val Gly 
95 100 105 

aat aaa ace tgc gca ggc ttc cct ggg agt ttt gga tac tac gac att 485 
Asn Lys Thr Cys Ala Gly Phe Pro Gly Ser Phe Gly Tyr Tyr Asp lie 
110 115 120 

gat gee cag ace ttt get gac tgg gga gta gat ctg eta aaa ttt gat 533 
Asp Ala Gin Thr Phe Ala Asp Trp Gly Val Asp Leu Leu Lys Phe Asp 
125 130 135 

ggt tgt tac tgt gac agt ttg gaa aat ttg gca gat ggt tat aag cac 581 
Gly Cys Tyr Cys Asp Ser Leu Glu Asn Leu Ala Asp Gly Tyr Lys His 
140 145 150 155 

atg tec ttg gee ctg aat agg act ggc aga age att gtg tac tec tgt 629 
Met Ser Leu Ala Leu Asn Arg Thr Gly Arg Ser lie Val Tyr Ser Cys 
160 165 170 

gag tgg cct ctt tat atg tgg ccc ttt caa aag ccc aat tat aca gaa 677 
Glu Trp Pro Leu Tyr Met Trp Pro Phe Gin Lys Pro Asn Tyr Thr Glu 
175 " 180 185 

ate cga cag tac tgc aat cac tgg cga aat ttt get gac att gat gat 725 
lie Arg Gin Tyr Cys Asn His Trp Arg Asn Phe Ala Asp lie Asp Asp 
190 195 200 

tec tgg aaa agt ata aag agt ate ttg gac tgg aca tct ttt aac cag 773 
Ser Trp Lys Ser lie Lys Ser lie Leu Asp Trp Thr Ser Phe Asn Gin 
205 210 215 

gag aga att gtt gat gtt get gga cca ggg ggt tgg aat gac cca gat 821 
Glu Arg lie Val Asp Val Ala Gly Pro Gly Gly Trp Asn Asp Pro Asp 
220 225 230 235 

atg tta gtg att ggc aac ttt ggc etc age tgg aat cag caa gta act 869 



Met Leu Val lie Gly Asn Phe Gly Leu Ser Trp Asn Gin Gin Val Thr 
240 245 250 



cag atg gcc etc tgg get ate atg get get cct tta ttc atg tct aat 917 
Gin Met Ala Leu Trp Ala lie Met Ala Ala Pro Leu Phe Met Ser Asn 
255 260 265 

gac etc cga cac ate age cct caa gcc aaa get etc ctt cag gat aag 965 
Asp Leu Arg His lie Ser Pro Gin Ala Lys Ala Leu Leu Gin Asp Lys 
270 275 280 

gac gta att gcc ate aat cag gac ccc ttg ggc aag caa ggg tac cag 1013 
Asp Val lie Ala lie Asn Gin Asp Pro Leu Gly Lys Gin Gly Tyr Gin 
285 290 295 

ctt aga cag gga gac aac ttt gaa gtg tgg gaa cga cct etc tea ggc 1061 
Leu Arg Gin Gly Asp Asn Phe Glu Val Trp Glu Arg Pro Leu Ser Gly 
300 305 - 310 315 

tta gcc tgg get gta get atg ata aac egg cag gag att ggt gga cct 1109 
Leu Ala Trp Ala Val Ala Met lie Asn Arg Gin Glu lie Gly Gly Pro 
320 325 330 

cgc tct tat ace ate gca gtt get tec ctg ggt aaa gga gtg gcc tgt 1157 
Arg Ser Tyr Thr lie Ala Val Ala Ser Leu Gly Lys Gly Val Ala Cys 
335 340 345 

aat cct gcc tgc ttc ate aca cag etc etc cct gtg aaa agg aag eta 1205 
Asn Pro Ala Cys Phe lie Thr Gin Leu Leu Pro Val Lys Arg Lys Leu 
350 355 360 

ggg ttc tat gaa tgg act tea agg tta aga agt cac ata aat ccc aca 1253 
Gly Phe Tyr Glu Trp Thr Ser Arg Leu Arg Ser His lie Asn Pro Thr 
365 370 375 

ggc act gtt ttg ctt cag eta gaa aat aca atg cag atg tea tta aaa 1301 
Gly Thr Val Leu Leu Gin Leu Glu Asn Thr Met Gin Met Ser Leu Lys 
380 385 390 395 

gac tta ctt taaaatgtt 1319 
Asp Leu Leu 



<210> 9 

<211> 430 

<212> PRT 

<213> Homo sapiens 

<400> 9 

Thr Met Gin Leu Arg Asn Pro Glu Leu His Leu Gly Cys Ala Leu Ala 
-30 -25 -20 



Leu Arg Phe Leu Ala Leu Val Ser Trp Asp lie Pro Gly Ala Arg Ala 
-15 -10 -5 -1 



Leu Asp Asn Gly Leu Ala Arg Thr Pro Thr Met Gly Trp Leu His Trp 
15 10 15 



Glu Arg Phe Met Cys Asn Leu Asp Cys Gin Glu Glu Pro Asp Ser Cys 
20 25 30 



lie Ser Glu Lys Leu Phe Met Glu Met Ala Glu Leu Met Val Ser Glu 
35 40 45 



Gly Trp Lys Asp Ala Gly Tyr Glu Tyr Leu Cys lie Asp Asp Cys Trp 
50 55 60 



Met Ala Pro Gin Arg Asp Ser Glu Gly Arg Leu Gin Ala Asp Pro Gin 
65 70 75 80 



Arg Phe Pro His Gly lie Arg Gin Leu Ala Asn Tyr Val His Ser Lys 
85 90 95 



Gly Leu Lys Leu Gly lie Tyr Ala Asp Val Gly Asn Lys Thr Cys Ala 
100 105 110 



Gly Phe Pro Gly Ser Phe Gly Tyr Tyr Asp lie Asp Ala Gin Thr Phe 
115 120 125 



Ala Asp Trp Gly Val Asp Leu Leu Lys Phe Asp Gly Cys Tyr Cys Asp 
130 135 140 



Ser Leu Glu Asn Leu Ala Asp Gly Tyr Lys His Met Ser Leu Ala Leu 
145 150 ~ '* ~ 155 160 



Asn Arg Thr Gly Arg Ser lie Val Tyr Ser Cys Glu Trp Pro Leu Tyr 
165 170 175 



Met Trp Pro Phe Gin Lys Pro Asn Tyr Thr Glu lie Arg Gin Tyr Cys 
180 185 190 



Asn His Trp Arg Asn Phe Ala Asp lie Asp Asp Ser Trp Lys Ser lie 
195 200 205 



Lys Ser lie Leu Asp Trp Thr Ser Phe Asn Gin Glu Arg lie Val Asp 
210 215 220 



Val Ala Gly Pro Gly Gly Trp Asn Asp Pro Asp Met Leu Val lie Gly 
225 230 . 235 240 



Asn Phe Gly Leu Ser Trp Asn Gin Gin Val Thr Gin Met Ala Leu Trp 
245 250 255 



Ala lie Met Ala Ala Pro Leu Phe Met Ser Asn Asp Leu Arg His lie 
260 265 270 



Ser Pro Gin Ala Lys Ala Leu Leu Gin Asp Lys Asp Val lie Ala lie 
275 280 285 



Asn Gin Asp Pro Leu Gly Lys Gin Gly Tyr Gin Leu Arg Gin Gly Asp 
290 * 295 300 



Asn Phe Glu Val Trp Glu Arg Pro Leu Ser Gly Leu Ala Trp Ala Val 
305 310 315 320 



Ala Met lie Asn Arg Gin Glu lie Gly Gly Pro Arg Ser Tyr Thr lie 
325 330 335 



Ala Val Ala Ser Leu Gly Lys Gly Val Ala Cys Asn Pro Ala Cys Phe 
' 340 345 350 



He Thr Gin Leu Leu Pro Val Lys Arg Lys Leu Gly Phe Tyr Glu Trp 
355 360 365 



Thr Ser Arg Leu Arg Ser His He Asn Pro Thr Gly Thr Val Leu Leu 
370 ~ 375 380 



Gin Leu Glu Asn Thr Met Gin Met Ser Leu Lys Asp Leu Leu 
385 390 395 



<210> 10 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer for human GLA amplification excluding DNA coding f 
or native signal peptide 



<400> 10 

ggatccctgg acaatggatt ggcaaggac 



29 



<210> 11 

<211> 33 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> reverse primer for human GLA amplification 
<400> 11 

gtctacagta attttctgaa tgaaattcta tag 33 



<210> 12 

<211> 3624 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig_peptide 

<222> (220) . . (426) 
<223> 



<220> 

<221> CDS 

<222> (427) . . (3075) 

<223> 



<220> 

<221> mat_peptide 

<222> (427) . . () 
<223> 



<400> 12 
cagttgggaa 


agctgaggtt 


gtcgccgggg 


ccgcgggtgg 


aggtcgggga 


tgaggcagca 


60 


ggtaggacag 


tgacctcggt 


gacgcgaagg 


accccggcca 


cctctaggtt 


ctcctcgtcc 


120 


gcccgttgtt 


cagcgaggga 


ggctctgggc 


ctgccgcagc 


tgacggggaa 


actgaggcac 


180 


ggagcgggcc 


tgtaggagct 


gtccaggcca 


tctccaacca 


tgggagtgag 


gcacccgccc 


240 


tgctcccacc 


ggctcctggc 


cgtctgcgcc 


ctcgtgtcct 


tggcaaccgc 


tgcactcctg 


300 


gggcacatcc 


tactccatga 


tttcctgctg 


gttccccgag 


agctgagtgg 


ctcctcccca 


360 


gtcctggagg 


agactcaccc 


agctcaccag 


cagggagcca 


gcagaccagg 


gccccgggat 


420 


gcccag gca 
Ala 


cac ccc ggc 
His Pro Gly 


cgt ccc aga gca gtg ccc aca cag 
Arg Pro Arg Ala Val Pro Thr Gin 


tgc gac 
Cys Asp 


468 



gtc ccc ccc aac age cgc ttc gat tgc gec cct gac aag gec ate acc 516 
Val Pro Pro Asn Ser Arg Phe Asp Cys Ala Pro Asp Lys Ala lie Thr 
15 20 25 30 



cag gaa cag tgc gag gec cgc ggc tgc tgc tac ate cct gca aag cag 



564 



Gin Glu Gin Cys Glu Ala Arg Gly Cys Cys Tyr lie Pro Ala Lys Gin 
35 40 45 

ggg ctg cag gga gcc cag atg ggg cag ccc tgg tgc ttc ttc cca ccc 
Gly Leu Gin Gly Ala Gin Met Gly Gin Pro Trp Cys Phe Phe Pro Pro 
50 55 60 

age tac ccc age tac aag ctg gag aac ctg age tec tct gaa atg ggc 
Ser Tyr Pro Ser Tyr Lys Leu Glu Asn Leu Ser Ser Ser Glu Met Gly 
65 ~ * 70 75 

tac acg gcc acc ctg ace cgt ace ace ccc ace ttc ttc ccc aag gac 
Tyr Thr Ala Thr Leu Thr Arg Thr Thr Pro Thr Phe Phe Pro Lys Asp 
80 85 90 

ate ctg acc ctg egg ctg gac gtg atg atg gag act gag aac cgc etc 
lie Leu Thr Leu Arg Leu Asp Val Met Met Glu Thr Glu Asn Arg Leu 
95 100 105 110 

cac ttc acg ate aaa gat cca get aac agg cgc tac gag gtg ccc ttg 
His Phe Thr lie Lys Asp Pro Ala Asn Arg Arg Tyr Glu Val Pro Leu 
115 120 125 

gag acc ccg cgt gtc cac age egg gca ccg tec cca etc tac age gtg 
Glu Thr Pro Arg Val His Ser Arg Ala Pro Ser Pro Leu Tyr Ser Val 
130 135 140 

gag ttc tec gag gag ccc ttc ggg gtg ate gtg cac egg cag ctg gac 
Glu Phe Ser Glu Glu Pro Phe Gly Val lie Val His Arg Gin Leu Asp 
145 150 155 

ggc cgc gtg ctg ctg aac acg acg gtg gcg ccc ctg ttc ttt gcg gac 
Gly Arg Val Leu Leu Asn Thr Thr Val Ala Pro Leu Phe Phe Ala Asp 
160 165 170 

cag ttc ctt cag ctg tec acc teg ctg ccc teg cag tat ate aca ggc 
Gin Phe Leu Gin Leu Ser Thr Ser Leu Pro Ser Gin Tyr lie Thr Gly 
175 180 185 190 

etc gcc gag cac etc agt ccc ctg atg etc age acc age tgg acc agg 
Leu Ala Glu His Leu Ser Pro Leu Met Leu Ser Thr Ser Trp Thr Arg 
195 200 205 

ate acc ctg tgg aac egg gac ctt gcg ccc acg ccc ggt gcg aac etc 
lie Thr Leu Trp Asn Arg Asp Leu Ala Pro Thr Pro Gly Ala Asn Leu 
210 215 220 

tac ggg tct cac cct ttc tac ctg gcg ctg gag gac ggc ggg teg gca 
Tyr Gly Ser His Pro Phe Tyr Leu Ala Leu Glu Asp Gly Gly Ser Ala 
225 230 235 

cac ggg gtg ttc ctg eta aac age aat gcc atg gat gtg gtc ctg cag 
His Gly Val Phe Leu Leu Asn Ser Asn Ala Met Asp Val Val Leu Gin 
240 245 250 



ccg age cct gcc ctt age tgg agg teg aca ggt ggg ate ctg gat gtc 
Pro Ser Pro Ala Leu Ser Trp Arg Ser Thr Gly Gly lie Leu Asp Val 



255 



260 



265 



270 



tac ate ttc 
Tyr lie Phe 



gac gtt gtg 
Asp Val Val 



cac ctg tgc 
His Leu Cys 
305 

gtg gag aac 
Val Glu Asn 
320 

gac ctg gac 
Asp Leu Asp 
335 

ggc ttc egg 
Gly Phe Arg 



egg cgc tac 
Arg Arg Tyr 



gee ggg age 
Ala Gly Ser 
385 

ate ace aac 
lie Thr Asn 
400 

tec act gee 
Ser Thr Ala 
415 

gag gac atg 
Glu Asp Met 



tgg att gac 
Trp lie Asp 



ggc tgc ccc 
Gly Cys Pro 
465 

gtt ggg ggg 
Val Gly Gly 
480 



ctg ggc cca 
Leu Gly Pro 
275 

gga tac ccg 
Gly Tyr Pro 
290 

cgc tgg ggc 
Arg Trp Gly 



atg acc agg 
Met Thr Arg 



tac atg gac 
Tyr Met Asp 
340 

gac ttc ccg 
Asp Phe Pro 
355 

atg atg ate 
Met Met lie 
370 

tac agg ccc 
Tyr Arg Pro 



gag acc ggc 
Glu Thr Gly 



ttc ccc gac 
Phe Pro Asp 
420 

gtg get gag 
Val Ala Glu 
435 

atg aac gag 
Met Asn Glu 
450 

aac aat gag 
Asn Asn Glu 



acc etc cag 
Thr Leu Gin 



gag ccc aag 
Glu Pro Lys 



ttc atg ccg 
Phe Met Pro 
295 

tac tec tec 
Tyr Ser Ser 
310 

gee cac ttc 
Ala His Phe 
325 

tec egg agg 
Ser Arg Arg 



gee atg gtg 
Ala Met Val 



gtg gat cct 
Val Asp Pro 
375 

tac gac gag 
Tyr Asp Glu 
390 

cag ccg ctg 
Gin Pro Leu 
405 

ttc acc aac 
Phe Thr Asn 



ttc cat gac 
Phe His Asp 



cct tec aac 
Pro Ser Asn 
455 

ctg gag aac 
Leu Glu Asn 
470 

gcg gee acc 
Ala Ala Thr 
485 



age gtg gtg 
Ser Val Val 
280 

cca tac tgg 
Pro Tyr Trp 



acc get ate 
Thr Ala lie 



ccc ctg gac 
Pro Leu Asp 
330 

gac ttc acg 
Asp Phe Thr 
345 

cag gag ctg 
Gin Glu Leu 
360 

gee ate age 
Ala lie Ser 



ggt ctg egg 
Gly Leu Arg 



att ggg aag 
lie Gly Lys 
410 

ccc aca gee 
Pro Thr Ala 
425 

cag gtg ccc 
Gin Val Pro 
440 

ttc ate aga 
Phe lie Arg 



cca ccc tac 
Pro Pro Tyr 



ate tgt gee 
lie Cys Ala 
490 



cag cag tac 
Gin Gin Tyr 
285 

ggc ctg ggc 
Gly Leu Gly 
300 

acc cgc cag 
Thr Arg Gin 
315 

gtc caa tgg 
Val Gin Trp 



ttc aac aag 
Phe Asn Lys 



cac cag ggc 
His Gin Gly 
365 

age teg ggc 
Ser Ser Gly 
380 

agg ggg gtt 
Arg Gly Val 
395 

gta tgg ccc 
Val Trp Pro 



ctg gee tgg 
Leu Ala Trp 



ttc gac ggc 
Phe Asp Gly 
445 

ggc tct gag 
Gly Ser Glu 
4 60 

gtg cct ggg 
Val Pro Gly 
475 

tec age cac 
Ser Ser His 



ctg 1284 
Leu 



ttc 1332 
Phe 



gtg 1380 
Val 



aac 1428 
Asn 



gat 1476 

Asp 

350 

ggc 1524 
Gly 



cct 1572 
Pro 



ttc 1620 
Phe 



ggg 1668 
Gly 



tgg 1716 

Trp 

430 

atg 1764- 
Met 



gac 1812 
Asp 



gtg 1860 
Val 



cag 1908 
Gin 



ttt etc tec aca cac tac aac ctg cac aac etc tac ggc ctg ace gaa 1956 
Phe Leu Ser Thr His Tyr Asn Leu His Asn Leu Tyr Gly Leu Thr Glu 
495 500 505 510 

gee ate gee tec cac agg gcg ctg gtg aag get egg ggg aca cgc cca 2004 
Ala lie Ala Ser His Arg Ala Leu Val Lys Ala Arg Gly Thr Arg Pro 
515 520 525 

ttt gtg ate tec cgc teg acc ttt get ggc cac ggc cga tac gee ggc 2052 
Phe Val lie Ser Arg Ser Thr Phe Ala Gly His Gly Arg Tyr Ala Gly 
530 535 540 

cac tgg acg ggg gac gtg tgg age tec tgg gag cag etc gee tec tec 2100 
His Trp Thr Gly Asp Val Trp Ser Ser Trp Glu Gin Leu Ala Ser Ser 
545 550 555 

gtg cca gaa ate ctg cag ttt aac ctg ctg ggg gtg cct ctg gtc ggg 2148 
Val Pro Glu lie Leu Gin Phe Asn Leu Leu Gly Val Pro Leu Val Gly 
560 565 570 

gee gac gtc tgc ggc ttc ctg ggc aac acc tea gag gag ctg tgt gtg 2196 
Ala Asp Val Cys Gly Phe Leu Gly Asn Thr Ser Glu Glu Leu Cys Val 
575 "* 580 585 590 

cgc tgg acc cag ctg ggg gee ttc tac ccc ttc atg egg aac cac aac 2244 
Arg Trp Thr Gin Leu Gly Ala Phe Tyr Pro Phe Met Arg Asn His Asn 
595 600 605 

age ctg etc agt ctg ccc cag gag ccg tac age ttc age gag ccg gee 2292 
Ser Leu Leu Ser Leu Pro Gin Glu Pro Tyr Ser Phe Ser Glu Pro Ala 
610 615 620 

cag cag gee atg agg aag gee etc acc ctg cgc tac gca etc etc ccc 2340 
Gin Gin Ala Met Arg Lys Ala Leu Thr Leu Arg Tyr Ala Leu Leu Pro 
625 630 635 

cac etc tac aca ctg ttc cac cag gee cac gtc gcg ggg gag acc gtg 2388 
His Leu Tyr Thr Leu Phe His Gin Ala His Val Ala Gly Glu Thr Val 
640 645 650 

gee egg ccc etc ttc ctg gag ttc ccc aag gac tct age acc tgg act 2436 
Ala Arg Pro Leu Phe Leu Glu Phe Pro Lys Asp Ser Ser Thr Trp Thr 
655 660 665 670 

gtg gac cac cag etc ctg tgg ggg gag gee ctg etc ate acc cca gtg 2484 
Val Asp His Gin Leu Leu Trp Gly Glu Ala Leu Leu lie Thr Pro Val 
675 680 685 

etc cag gec ggg aag gee gaa gtg act ggc tac ttc ccc ttg ggc aca 2532 
Leu Gin Ala Gly Lys Ala Glu Val Thr Gly Tyr Phe Pro Leu Gly Thr 
690 695 700 

tgg tac gac ctg cag acg gtg cca ata gag gec ctt ggc age etc cca 2580 
Trp Tyr Asp Leu Gin Thr Val Pro lie Glu Ala Leu Gly Ser Leu Pro 
705 710 715 



ccc cca cct gca get ccc cgt gag cca gec ate cac age gag ggg cag 
Pro Pro Pro Ala Ala Pro Arg Glu Pro Ala lie His Ser Glu Gly Gin 
720 725 730 



2628 



tgg gtg acg ctg ccg gee ccc ctg gac ace ate aac gtc cac etc egg 2676 
Trp Val Thr Leu Pro Ala Pro Leu Asp Thr lie Asn Val His Leu Arg 
735 740 745 750 

get ggg tac ate ate ccc ctg cag ggc cct ggc etc aca ace aca gag 2724 
Ala Gly Tyr lie lie Pro Leu Gin Gly Pro Gly Leu Thr Thr Thr Glu 
755 760 765 

tec cgc cag cag ccc atg gee ctg get gtg gee ctg acc aag ggt gga 2772 
Ser Arg Gin Gin Pro Met Ala Leu Ala Val Ala Leu Thr Lys Gly Gly 
770 775 780 

gag gee cga ggg gag ctg ttc tgg gac gat gga gag age ctg gaa gtg 2 820 

Glu Ala Arg Gly Glu Leu Phe Trp Asp Asp Gly Glu Ser Leu Glu Val 
785 790 795 

ctg gag cga ggg gee tac aca cag gtc ate ttc ctg gee agg aat aac 2868 
Leu Glu Arg Gly Ala Tyr Thr Gin Val lie Phe Leu Ala Arg Asn Asn 
800 805 810 

acg ate gtg aat gag ctg gta cgt gtg acc agt gag gga get ggc ctg 2 916 

Thr He Val Asn Glu Leu Val Arg Val Thr Ser Glu Gly Ala Gly Leu 
815 820 825 830 

cag ctg cag aag gtg act gtc ctg ggc gtg gee acg gcg ccc cag cag 2 964 

Gin Leu Gin Lys Val Thr Val Leu Gly Val Ala Thr Ala Pro Gin Gin 
835 840 845 

gtc etc tec aac ggt gtc cct gtc tec aac ttc acc tac age ccc gac 3012 
Val Leu Ser Asn Gly Val Pro Val Ser Asn Phe Thr Tyr Ser Pro Asp 
850 855 860 

acc aag gtc ctg gac ate tgt gtc teg ctg ttg atg gga gag cag ttt 3060 
Thr Lys Val Leu Asp He Cys Val Ser Leu Leu Met Gly Glu Gin Phe 
865 870 875 

etc gtc age tgg tgt tagcegggeg gagtgtgtta gtctctccag agggaggctg 3115 
Leu Val Ser Trp Cys 



880 
gttccccagg 


gaagcagagc 


ctgtgtgcgg 


gcagcagctg 


tgtgcgggcc 


tgggggttgc 


3175 


atgtgtcacc 


tggagctggg 


cactaaccat 


tccaagccgc 


cgcatcgctt 


gtttccacct 


3235 


cctgggccgg 


ggctctggcc 


cccaacgtgt 


ctaggagagc 


tttctcccta 


gategcactg 


3295 


tgggccgggg 


cctggagggc 


tgctctgtgt 


taataagatt 


gtaaggtttg 


ccctcctcac 


3355 


ctgttgccgg 


catgegggta 


gtattageca 


cccccctcca 


tctgttccca 


geaceggaga 


3415 


agggggtget 


caggtggagg 


tgtggggtat 


gcacctgagc 


tcctgcttcg 


cgcctgctgc 


3475 


tctgccccaa 


cgcgaccgct 


tcccggctgc 


ccagagggct 


ggatgcctgc 


cggtccccga 


3535 



gcaagcctgg gaactcagga aaattcacag gacttgggag attctaaatc ttaagtgcaa 
ttattttaat aaaaggggca tttggaatc 



3595 
3624 



<210> 13 

<211> 883 

<212> PRT 

<213> Homo sapiens 

<400> 13 

Ala His Pro Gly Arg Pro Arg Ala Val Pro Thr Gin Cys Asp Val Pro 
15 10 15 



Pro Asn Ser Arg Phe Asp. Cys Ala Pro Asp Lys Ala He Thr Gin Glu 
20 25 30 



Gin Cys Glu Ala Arg Gly Cys Cys Tyr He Pro Ala Lys Gin Gly Leu 
35 40 45 



Gin Gly Ala Gin Met Gly Gin Pro Trp Cys Phe Phe Pro Pro Ser Tyr 
50 55 60 



Pro Ser Tyr Lys Leu Glu Asn Leu Ser Ser Ser Glu Met Gly Tyr Thr 
65 " 70 75 80 



Ala Thr Leu Thr Arg Thr Thr Pro Thr Phe Phe Pro Lys Asp He Leu 
85 90 95 



Thr Leu Arg Leu Asp Val Met Met Glu Thr Glu Asn Arg Leu His Phe 
100 105 110 



Thr He Lys Asp Pro Ala Asn Arg Arg Tyr Glu Val Pro Leu Glu Thr 
115 120 125 



Pro Arg Val His Ser Arg Ala Pro Ser Pro Leu Tyr Ser Val Glu Phe 
130 135 140 



Ser Glu Glu Pro Phe Gly Val He Val His Arg Gin Leu Asp Gly Arg 
145 150 155 160 



Val Leu Leu Asn Thr Thr Val Ala Pro Leu Phe Phe Ala Asp Gin Phe 
165 170 175 



Leu Gin Leu Ser Thr Ser Leu Pro Ser Gin Tyr lie Thr Gly Leu Ala 
180 185 190 



Glu His Leu Ser Pro Leu Met Leu Ser Thr Ser Trp Thr Arg lie Thr 
195 200 205 



Leu Trp Asn Arg Asp Leu Ala Pro Thr Pro Gly Ala Asn Leu Tyr Gly 
210 215 220 



Ser His Pro Phe Tyr Leu Ala Leu Glu Asp Gly Gly Ser Ala His Gly 
225 230 235 240 



Val Phe Leu Leu Asn Ser Asn Ala Met Asp Val Val Leu Gin Pro Ser 
245 250 255 



Pro Ala Leu Ser Trp Arg Ser Thr Gly Gly lie Leu Asp Val Tyr lie 
260 265 270 



Phe Leu Gly Pro Glu Pro Lys Ser Val Val Gin Gin Tyr Leu Asp Val 
275 280 285 



Val Gly Tyr Pro Phe Met Pro Pro Tyr Trp Gly Leu Gly Phe His Leu 
290 295 300 



Cys Arg Trp Gly Tyr Ser Ser Thr Ala lie Thr Arg Gin Val Val Glu 
305 ~ 310 315 320 



Asn Met Thr Arg Ala His Phe Pro Leu Asp Val Gin Trp Asn Asp Leu 
325 330 335 



Asp Tyr Met Asp Ser Arg Arg Asp Phe Thr Phe Asn Lys Asp Gly Phe 
340 345 350 



Arg Asp Phe. Pro Ala Met Val Gin Glu Leu His Gin Gly Gly Arg Arg 
355 360 365 



Tyr Met Met lie Val Asp Pro Ala lie Ser Ser Ser Gly Pro Ala Gly 
370 375 380 



Ser Tyr Arg Pro Tyr Asp Glu Gly Leu Arg Arg Gly Val Phe. lie Thr 
385 " 390 395 400 



Asn Glu Thr Gly Gin Pro Leu lie Gly Lys Val Trp Pro Gly Ser Thr 



405 



410 



415 



Ala Phe Pro Asp Phe Thr Asn Pro Thr Ala Leu Ala Trp Trp Glu Asp 
420 425 430 



Met Val Ala Glu Phe His Asp Gin Val Pro Phe Asp Gly Met Trp lie 
435 440 445 



Asp Met Asn Glu Pro Ser Asn Phe lie Arg Gly Ser Glu Asp Gly Cys 
450 455 460 



Pro Asn Asn Glu Leu Glu Asn Pro Pro Tyr Val Pro Gly Val Val Gly 
465 470 475 480 



Gly Thr Leu Gin Ala Ala Thr lie Cys Ala Ser Ser His Gin Phe Leu 
485 490 495 



Ser Thr His Tyr Asn Leu His Asn Leu Tyr Gly Leu Thr Glu Ala lie 
500 505 "* 510 



Ala Ser His Arg Ala Leu Val Lys Ala Arg Gly Thr Arg Pro Phe Val 
515 520 525 



lie Ser Arg Ser Thr Phe Ala Gly His Gly Arg Tyr Ala Gly His Trp 
530 535 540 



Thr Gly Asp Val Trp Ser Ser Trp Glu Gin Leu Ala Ser Ser Val Pro 
545 550 555 560 



Glu lie Leu Gin Phe Asn Leu Leu Gly Val Pro Leu Val Gly Ala Asp 
565 570 575 



Val Cys Gly Phe Leu Gly Asn Thr Ser Glu Glu Leu Cys Val Arg Trp 
580 585 590 



Thr Gin Leu Gly Ala Phe Tyr Pro Phe Met Arg Asn His Asn Ser Leu 
595 600 605 



Leu Ser Leu Pro Gin Glu Pro Tyr Ser Phe Ser Glu Pro Ala Gin Gin 
610 615 620 



Ala Met Arg Lys Ala Leu Thr Leu Arg Tyr Ala Leu Leu Pro His Leu 
625 630 635 640 



Tyr Thr Leu Phe His Gin Ala His Val Ala Gly Glu Thr Val Ala Arg 
645 650 655 



Pro Leu Phe Leu Glu Phe Pro Lys Asp Ser Ser Thr Trp Thr Val Asp 
660 665 670 



His Gin Leu Leu Trp Gly Glu Ala Leu Leu lie Thr Pro Val Leu Gin 
675 680 685 



Ala Gly Lys Ala Glu Val Thr Gly Tyr Phe Pro Leu Gly Thr Trp Tyr 
690 * 695 700 



Asp Leu Gin Thr Val Pro lie Glu Ala Leu Gly Ser Leu Pro Pro Pro 
705 710 715 720 



Pro Ala Ala Pro Arg Glu Pro Ala lie His Ser Glu Gly Gin Trp Val 
725 730 735 



Thr Leu Pro Ala Pro Leu Asp Thr lie Asn Val His Leu Arg Ala Gly 
740 745 750 



Tyr lie lie Pro Leu Gin Gly Pro Gly Leu Thr Thr Thr Glu Ser Arg 
755 760 765 



Gin Gin Pro Met Ala Leu Ala Val Ala Leu Thr Lys Gly Gly Glu Ala 
770 775 780 



Arg Gly Glu Leu Phe Trp Asp Asp Gly Glu Ser Leu Glu Val Leu Glu 
785 "* 790 795 800 



Arg Gly Ala Tyr Thr Gin Val lie Phe Leu Ala Arg Asn Asn Thr lie 
805 810 815 



Val Asn Glu Leu Val Arg Val Thr Ser Glu Gly Ala Gly Leu Gin Leu 
820 825 830 



Gin Lys Val Thr Val Leu Gly Val Ala Thr Ala Pro Gin Gin Val Leu 
835 840 845 



Ser Asn Gly Val Pro Val Ser Asn Phe Thr Tyr Ser Pro Asp Thr Lys 
850 ~ 855 860 



Val Leu Asp lie Cys Val Ser Leu Leu Met Gly Glu Gin Phe Leu Val 
865 870 875 880 



Ser Trp Cys 



<210> 14 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer for human GAA 
or native signal peptide 

<400> 14 

gatatctgca caccccggcc gtcccag 



amplification excluding DNA coding f 



27 



<210> 15 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> reverse primer for human GAA amplification 



<400> 15 

gtcaaagagc agtcgaccac aatcctatag 



30 



